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Joke funniness1. Introduction
Perception of humor is a complex cognitive-emotional phenomenon
which has been found to be disturbed in people with schizophrenia. Al-
though defining humor is not an easy task, there are some popular con-
ceptualizations [1–3]. They are generally based on the idea of
reinterpretation of a story to accommodate a surprising, seemingly in-
congruous element and the effect of this reinterpretation evoking the
feeling of funniness. It is commonly accepted that perception of
humor is an important ability in social communication. In research, it
was usually narrowed to reception of jokes and this was found impaired
in schizophrenia. In particular, previous studies revealed its relation to
cognitive performance such as working memory, verbal fluency, and
ability to sustain selective attention [4], executive and general intellec-
tual functioning, and social reasoning [5,6]. Other studies indicated
that jokes requiring mentalizing ability are especially difficult for this
population [7,8]. While associations found between cognitive skills
and humor comprehension may vary, such findings indicate the need
to account for the cognitive ability when evaluating humor. As far as
psychopathological symptoms are concerned, their associations with
deficits in “getting jokes” differ among studies as well. While some
found no significant relationships [4,8], in other either total psychopa-
thology score [5], positive syndrome [9], cognitive symptoms [9,10] orenia Research Group, Krakow,
Psychiatry, Chair of Psychiatry,
o 2/8, 31-115 Kraków, Poland.
Elsevier B.V. This is an open access arspecifically delusions, avolition and apathy, and depression [6] were as-
sociated with diminished recognition of humor.
This study attempted to shedmore light on the relationship between
psychopathological symptoms and the ability to comprehend and ap-
preciate humor in schizophrenia. As opposed to the previous research,
it also investigated whether indicating absurd or neutral stories or car-
toons as comprehensible and funny is related to psychopathology. The
humor taskwas based on that of Chan et al. [11] whereas psychopathol-
ogy assessment was based on the findings of van der Gaag et al. [12].
Therefore, this was an exploratory study; however, given the findings
of previous reports, we expected humor measures to associate with
symptoms, especially disorganization syndrome, which is most closely
related to cognitive deficits. Additionally, we were interested whether
basic indicators of the course of illness, such as the number of hospital-
izations or illness duration would be related to the humor processing
ability.2. Method
Forty outpatients with schizophrenia, diagnosed by experienced
psychiatrists on the basis of clinical interviews andmedical documenta-
tion, were recruited through advertising from a local network of com-
munity psychiatry institutions in Kraków, Poland. All participants had
no history of brain disease, head injuries, seizures, substance abuse or
current serious somatic illnesses. All were right-handed and native Pol-
ish speakers. All subjects gave their informed consent to participate and
received remuneration. The study procedures conformed to the ethical
standards of the Declaration of Helsinki and were approved by the Bio-
ethical Committee at the Jagiellonian University in Kraków, Poland.ticle under theCCBY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Table 1
Demographic and clinical characteristics of the sample (n= 40).
Demographic/clinical variable Range Mean (sd)
Age 24–64 42.6 (10.1)
Years of education 8–21 14.8 (2.9)
MoCA score 16–30 23.9 (3.2)
Duration of illness (years) 3–44 19.4 (10.1)
Number of psychiatric hospitalizations 1–24 7.7 (5.1)
Neuroleptics (chlorpromazine equivalent) 0–1350 440.0 (298.8)
PANSS total score 31–106 57.4 (18.3)
PANSS positive 5–24 10.7 (4.8)
PANSS negative 8–33 15.8 (7.2)
PANSS disorganization 5–19 8.8 (4.1)
PANSS excitement 4–12 6.1 (2.4)
PANSS emotional distress 4–17 8.4 (3.0)
Diagnosis: n %
Paranoid schizophrenia 34 85.0
Undifferentiated schizophrenia 2 5.0
Simple schizophrenia 1 2.5
Schizoaffective disorder 3 7.5
Neuroleptics: n %
None 1 2.5
Typical 1 2.5
Atypical 27 67.5
Mixed 11 27.5
Additional medication: n %
Anxiolytics 5 12.5
Antidepressants 6 15.0
Mood stabilizers 8 20.0
Typical neuroleptics included: flupentixol, haloperidol, hydroxyzine, levomepromazine,
perazine, promazine.
Atypical neuroleptics included: amisulpride, clozapine, olanzapine, risperidone, sulpiride,
quetiapine, aripiprazole.
Antidepressants included: clomipramine, escitalopram, fluoxetine, imipramine,
mianserin, sertraline, venlafaxine.
Anxiolytics included: alprazolam, clonazepam, hydroxyzine, propranolol, hydrochloride.
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ity of psychopathology and with MoCA [14] to assess their general cog-
nitive functioning. PANSS assessment was performed by experienced
psychiatrists, whereas demographic data collection, MoCA and humor
comprehension and funniness assessments were performed by or
were assisted by psychologists. The stimuli for the punchline-based-
humor-comprehension-task [15,16] were preselected based on 1–9
Likert-type scale comprehension and funniness ratings performed by
60 healthy volunteers (judges). Thus, the 60 stories adopted for funny,
neutral and absurd stimuli had respectivemean± sd ratings of compre-
hension: 8.30 ± 0.29, 6.86 ± 0.64 and 2.48 ± 1.09, and of funniness:
6.76 ± 0.54, 2.22 ± 0.52 and 1.85 ± 0.50. The analogous ratings for
60 cartoons equaled 7.92 ± 0.42, 6.76 ± 0.66 and 2.84 ± 0.96 for com-
prehension, and 6.10± 0.57, 2.51± 0.60 and 2.02± 0.46 for funniness.
The proper humor task consisted of two separate runs of 60 stories and
60 cartoons, each with randomly ordered 20 items per one of three
types of punchlines/captions: funny, neutral (non-funny) and absurd.
Every subject was administered all 120 stimuli and the procedure took
nearly 1 h to complete. For every stimulus, the subject read the setup
of a storywithout punchline (8–50words) presented for 18 s, or looked
at a cartoon without a caption presented for 8 s, then the punchline
(2–12 words) or balloon caption (2–17 words) appeared for another
8 s. Finally, the subject rated whether the “joke” was comprehensible
on a yes/no scale which was followed by rating of funniness of the
“joke” on a Likert-type 1–9 scale (1 — not funny at all; 9 — very
funny) with no time constraint. The humor tasks were created using
PsychoPy v1.82.01 software [17] and run on a pc with a 24 inch screen.
Before both humor tasks, the participants rated 3 examples to get accus-
tomed to the procedure. Sample stories with funny, neutral and absurd
punchlines are presented below:Fu
N
A
Mood stabilizers included: carbamazepine, lithium, valproic acid.
nny: Two friends chat:
– I'd read so much about how alcohol is bad for you, that I finally said to
myself: time to end it once and for all!
– Drinking?
– No, reading.eutral: A patient runs out of a dentist's office. His wife asks:
– How was it?
– He pulled two out.
– But only one was hurting, wasn't it?
– Both were decayed.bsurd: A wife calls husband:
– Honey, a mirror has fallen off in our car…
– How did it happen?
– I burned milk this morning.Scores for stories and cartoons were combined and calculated for
comprehension and funniness ratings of absurd, neutral and funny
punchlines/captions. Humor comprehension and funniness indices
were analyzed for correlations with total PANSS score and scores for
five syndromes (based on PANSS items confirmed in all analyzed stud-
ies by van der Gaag et al. [12]). Besides symptoms, we also included
three measures of the course of illness, namely duration of illness in
years, number of hospitalizations, and the latter divided by the former,
which we called “illness severity”. Additional correlations with MoCA
score, age, dose of neuroleptics and sex were calculated to give the
reader a more informed view prior to controlling for these variables in
partial correlations. Pearson correlation coefficients were calculated
with bootstrapped bias-corrected and accelerated confidence intervals
based on 5000 samples. All calculations were performed using IBM
SPSS Statistics 25 package. The demographic and clinical data are pre-
sented in Table 1.3. Results
Correlational analyses revealed several significant correlations of
humor comprehension and funniness ratings with psychopathological
symptoms and other clinical data, which are presented in Table 2.However, after controlling for MoCA score, age, sex and neuroleptic
dosage there were only four statistically significant partial correlations.
Disorganization syndrome remained associated with comprehension of
funny stimuli (r = −0.394, with 95% BCa CI [−0.641, −0.121]) and
with funniness of absurd and neutral stimuli (r = 0.466 [0.156, 0.691]
and r = 0.428 [0.119, 0.659], respectively). Moreover, comprehension
of neutral stimuli was associated with number of psychiatric hospitali-
zations (r=−0.232 [−0.494,−0.004]).
4. Discussion
The present study results point to several conclusions. First, humor
reception seems to be associated with the severity of symptomatology,
which manifests both in the understanding of humorous material, as
well as in the subjective appreciation of funniness of a material not
intended to be humorous. Second, cognitive functioning, which is gen-
erally declined in schizophrenia [18], is also associated with deficits in
humor reception [4–6] and therefore needs to be accounted for when
evaluating the role of symptoms. One could argue that it may be self-
defeating, as humor reception is itself a complex cognitive phenome-
non. However, we decided to control for general neurocognitive ability,
to evaluate whether symptoms might capture something over and
above that in relation to the humor deficit. After controlling also for
age, sex and neuroleptics, the findings show that disorganization syn-
drome still maintains significant associations with comprehension and
funniness assessments. This would indicate that disorganization assess-
ment captures somedeficit whichmay elude short cognitive evaluation.
Polimeni andReiss [10] had screened their subjects for normal cognitive
function and also found cognitive syndrome significant, whereas
Polimeni et al. [5] reported only total PANSS score's association with
humor. Corcoran et al. [7] reported that a subgroup with negative and
cognitive symptoms performed weakest, although their symptom
Table 2
Significant zero-order Pearson correlation coefficients between humor task ratings and clinical data (significance based on bootstrapped bias-corrected and accelerated 95% confidence
intervals).
Comprehension score Funniness score
Absurd Neutral Funny Absurd Neutral Funny
PANSS total −0.32* [−0.55,−0.09] 0.41** [0.21, 0.58] 0.47** [0.26, 0.66]
PANSS positive −0.34* [−0.61,−0.05] 0.26 [0.04, 0.48] 0.33* [0.05, 0.57]
PANSS negative 0.28 [0.00, 0.53]
PANSS disorganization −0.44** [−0.68,
−0.16]
0.57** [0.35, 0.74] 0.60** [0.40, 0.76]
PANSS excitement 0.43** [0.13, 0.67]
PANSS emotional distress 0.34* [0.02,
0.59]
Duration of illness −0.30 [−0.54,
−0.02]
0.35* [0.08, 0.61] 0.28 [0.01, 0.54]
Number of hospitalizations −0.22 [−0.46,
−0.02]
Illness severitya −0.29 [−0.49,−0.05]
MoCA score 0.44** [0.18, 0.69] −0.37* [−0.57,
−0.08]
−0.49** [−0.68,
−0.24]
Age 0.33* [0.06, 0.56] 0.36* [0.09, 0.59] 0.40* [0.10,
0.65]
Neuroleptics dosage (no sig.
corr.)
Sex (no sig. corr.)
Square brackets denote bootstrapped BCa 95% confidence intervals (based on 5000 samples).
Asterisks denote 0.05 (*) and 0.01 (**) significance based on normal distribution.
a Illness severity indicator is calculated as number of hospitalizations divided by years with illness.
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both Bozikas et al. [4], who calculated cognitive impairment score from
PANSS (mirroring disorganization in our study) and Marjoram et al. [8]
found no significant relationship of symptoms with humor recognition.
However, their humor tasks differed from ours as they used captionless
cartoons and half required mentalizing. This could have affected the re-
sults since mentalizing was found to be deficient even in highly func-
tioning schizophrenia patients [19]. Similarly, lack of verbal stimuli
may also impede performance in schizophrenia [20]. Lastly, Stratta
et al. [9], also using captionless stimuli, found associations of the original
positive syndrome of PANSS (including conceptual disorganization)
with humor comprehension and funniness ratings, whereas cognitive
symptom cluster was related to lesser perceived difficulty in under-
standing jokes requiring mentalizing. Still, syndromes so defined are
not exactly congruent with those in our study and funniness was ana-
lyzed only for the correct responses. Third, disorganization syndrome
remained associated not only with comprehension of actual jokes,
which seems self-explanatory, but also with rating non-funny or even
absurd stimuli as funny. This may be a phenomenon similar to one sug-
gested by Marjoram et al. [8], that is, the expectation of jokes, inherent
in the procedure of rating funniness, coupled with difficulties in recog-
nizing humor, leading to a kind of blind guessing. On the other hand,
the funniness, being a strongly subjective experience, might indeed
be there for more disorganized subjects. In fact, these conjectures
are not mutually exclusive. Unfortunately, other researchers did
not report on the funniness ratings of non-humorous stimuli. How-
ever, Stratta et al.'s [9] finding of cognitive syndrome association
seems supportive of the idea of feigning humor recognition. Finally,
we found number of hospitalizations to be weakly inversely related
to comprehension of neutral stimuli suggesting that the burden of
illness may affect cognitive ability evenwhen age and basic cognitive
skills are accounted for.
The associations between humor and disorganization could possibly
be further explained by poor use of contextual information in schizo-
phrenia (e.g. [26,27]), as it was found to associate with disorganization
[21].Moreover, sowere social cognition and verbal intelligence [22–25].
This is in line with our current findings, linking disorganization severity
to humor comprehension and appreciation, as they are complex skills
usually utilized in social settings.On a last note, we need to reiterate that the humor task was created
for the purpose of this study and although care was taken to exclude
jokes with potentially offensive content, the results must be treated
with proper caution, as the task was not standardized in a representa-
tive sample and in other cultural contexts. In addition, due to the explor-
atory nature of the analyses and to facilitate comparisons with other
reports, no alpha correctionswere employed. Therefore, further corrob-
orations of these findings are needed. All in all, disorganization symp-
toms seem worthy of further research in terms of humor perception
deficits in schizophrenia.
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